Groundwater is counted as a renewable resource and is considered as a major source for fulfilling the exponentially increasing water demand across the world. However this source is depleting with increasing anthropogenic activities and addition of fluorides in the water and thus, deterioration of quality and supply of safe drinking water is a major concern throughout the world. 
INTRODUCTION
Water delivered to any consumer must be free from pathogenic organisms and must comply with the high requirements of modern hygiene according to the World Health Organization (WHO) where in the quality of water depends upon the location of the source and the state of environmental protection in a given area.The level of fluoride in drinking water is a very important physicochemical factor which must be considered when assessing water quality for human consumption because of its range which is restricted for any human body to consume. To avoid such a situation adsorption analysis is considered apt as one of the most precise and economical method for the removal of fluoride ions from ground water and waste water. To achieve efficient reduction activated carbon is used as a medium due to its optimum adsorbing properties but a commercially available activated carbon is a costly affair where its regeneration is also questionable. In the following study, Mangifera Indica (Mango) modified Tree Bark (MIB) has been used as a low cost adsorbent to serve as an alternative for commercially activated carbon to process defluoridation of ground water where the objective of the study tends to be removal of undesirable contamination of fluoride ions from groundwater, economically.
This can be observed that the selected MIB holds good capacity to process removal of fluoride where there is easy availability which enhances its feasibility in the future for the removal of other metal ions as well.
MATERIALS AND METHODS

Collection and Preparation of Adsorbent
Several removal methods of fluoride from ground water are in vogue in various parts of the world. But mostly all methods include high operational costs and they require highly skilled and trained workers for operation. Therefore, we have selected environment-friendly low cost adsorbents prepared from Mango Bark.
The sample of Mango (Mangifera Indica) Bark was collected from HBTU campus located in Kanpur district of Uttar Pradesh, India. Sample was washed with distilled water in order to remove mud, trash etc. for accuracy. After washing the sample, it wassun -dried for 3-4 days approximately. These naturally dried materials were dried in oven at 70˚ C for 6hours followed by grinding of sample to form powder. This grinded powder was then sieved through sieve size of 150, 200 and 300 µm.The powdered sample (100gm) wasdigested with phosphoric acid (85% by weight) in (1:1) and then subjected to continuous stirring, manually at 30± 2˚C and then kept for 12hours. The digested sample was washed with distilled water until a pH of 7 wasachieved. After this, the sample was dried in oven at 70˚C for 72 hours. The sample was kept in silica cruciblein muffle furnaceat 450±20˚C in the absence of oxygen to make activated carbon for 1hour. The Bark activated carbon (BAC) was then collected and kept inside the desiccator for cooling. It keeps the activated carbon moisture-free. Then the prepared activated carbon i.e. BAC waswashed again with distilled water to increase its pH till 7 followed by drying in oven at 80±5˚C for 48hours. The prepared activated carbon was now ready for use in experiments.
Adsorbate and Experimentation
Fluoride Stock Solution of 100ppm was prepared in a volumetric flask by addinganhydrous sodium fluoride of AR gradein deionized water. The experiments for the same were conducted in batch adsorption analysis for the initial concentration of fluoride ion of 10 mg/L to 50mg/L in the laboratory. Furthermore, 250 ml capacity plastic bottles which were used fortest solution volumeof 100 ml were shaken at a constant rate of 120 rpmat a temperature of 30±2˚C in an orbital shaker incubator.By withdrawing sample at several time intervals was initiated to compute equilibrium time. UV
beam Spectrophotometer operated at 570nm wavelength was used for observing the removal of fluoride.
RESULTS AND DISCUSSIONS
XRD Analysis
X-ray techniques are a family of non-destructive analytical techniques which reveal information about the and stirred in magnetic stirrer at various time duration ranging from 30, 60, 90, 120 and 150 minutes. All samples once they were removed from the stirrer were filtered using filter paper and the filtrate was analyzed using spectrophotometer.
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In fig. no. 3 , the X-axis represents the time in minute and the Y-axis represent the % removal of fluoride after treatment with the adsorbent. As it can be seen from the figure that when solution was stirred for 30 minutes, % removal for 10mg/L solution is maximum as compared to other solutions. Now as time progresses, % removal also increases. At 60minutes, % removal for 20mg/L solution is 62% but on increasing time from 60 to 90minutes, % removal efficiency is approximately 65%. It is indicated from the figure that the maximum removal is achieved at 90 minutes for all solutions. An amount of 0.5 gm of BAC gives maximum removal efficiency 83% for 10mg/L solutionwithin the time duration of 90 minutes. The data plot showed that equilibrium data fitted well in Freundlich isotherms as well as Langmuir isotherms.
But as value of R 2 is more in Freundlich isotherm (R 2 = 0.99) as compared to Langmuir isotherm (R 2 = 0.98) so it is more favorable to Freundlich isotherm. Figure 6 shows the Langmuir isotherm.
Figure 6: Langmuir Isotherm
Since the data fitted well in Freundlich isotherm so the study predicted that surface of adsorbent is heterogeneous and is suitable for adsorption. Figure 7 shows the Freundlich isotherm. XRD results showed that after carbonization of adsorbent, porosity increased significantly. Adsorption model of (MIB) was fitted in Freundlich isotherm as well as in Langmuir isotherm. Since the value of R 2 obtained for Freundlich isotherm is more than Langmuir, so adsorption model is more favorable to Freundlich isotherm.
